A prototype two-telescope stellar interferometer with a 1.5-m base line has been used to track the white-Iight fringes, 0.4-0.9 !lm, from Polaris. Continuous fringe phase and amplitude measurements were made with -220-photon/4-msec integration time and 1.27-cm2 collecting area under 2-arc sec seeing conditions. The same control algorithm should be able to track fringes from an 8.7 -mg star using the light from two 13-cm (5-in.) telescopes and a 10-msec integration time under l-arc sec seeing conditions. When tracking, the servo maintained equal path lengths to 0.1-!lm rms in the two arms of the interferometer, thus cancelling the path-Iength variations caused by earth rotation and atmospheric turbulence. In the future, two-color phase measurements will make optical aperture synthesis and optical very long-base-Iine astrometry possible.
gorov spectrum, a 50-m interferometer is only , ,2 times more accurate than a I-m telescope; the standard deviation of the effective angle of arrival decreases only as the one-sixth power of the base-line length; while this is perhaps overly pessimistic, a significant increase in accuracy is not to be expected.
The two-color technique5 can in principle eliminate astrometric errors caused by the atmosphere. The accuracy of a two-color instrument is limited by diffraction, photon noise, and systematic errors rather than by the atmosphere, and therefore significant improvement over the atmospheric limit is possible with longbase-line interferometers.
However, atmospheric dispersion, which is necessary for the two-color technique to succeed, is significant only in the visible portion of the spectrum, and furthermore the two-color technique is most effective only if one of the two colors is blue.
The second criterion is the method of measuring fringe position. Fringe envelope position measurements have been proposed for an amplitude interferometer.l Fringe phase measurements can also be used for astrometry. The advantage of phase measurements is that they are generally much more accurate than fringe envelope measurements. The fringe envelope is wider than a single fringe by a factor of , ,A/ ~A. In addition, a wideband fringe tracker collects more photons by a factor of , ,A/ ~A. The error due to photon noise is then smaller by (A/~A)1/2 for a tracker. The difference between a 100-A bandwidth amplitude interferometerl and an octave-bandwidth phase-tracking interferometer is therefore a factor of (A/ ~A)3/2 ~ 350 in accuracy or a factor of 105 in integration time.
I. Introduction
In recent years there has been considerable interest in very high angular resolution instruments, and several two-telescope stellar interferometers have been or are being built.1-4 Most of these instruments were designed for stellar diameter or double-star measurements, although in some cases aperture synthesis and astrometry are also possible. This paper describes the operation of a prototype interferometer5 that measures both fringe amplitude and phase at visible wavelengths; it has significant advantages over other approaches for several applications.
Several types of interferometers have been proposed for astrometry. These instruments can be categorized by two criteria. One criterion is whether they use single-color or two-color fringe measurements. The second criterion is whether fringe phase or fringe amplitude is used to determine fringe position.
Single-color interferometry in the IR has been proposed for astrometry.4 However, the accuracy of single colors is ultimately limited by atmospheric effects. Although a long-base-line interferometer has an astrometric advantage over a conventional telescope, this advantage, surprisingly, is not large. Quantitatively, the advantage depends on the power spectrum of phase fluctuations caused by the atmosphere. For a Kolmo- 
